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REGULAR MEETING, FEB, 7th, 1890. 

Vice-President Breneman in the chair. 

The minutes of the last meeting were read and accepted. 

Dr. Geo. F. Barker, Dr. Edward Hart and Dr. J. T. McGill were 
unanimously elected members. 

The following nominations were read: E. J. Milhau, 183 Broad- 
way, as a member; Francis J. Oakes, 85 Stone street, New York, 
as an associate member ; George Stiff, Long Island City, N. Y., 
as an associate member. 

The following papers were read by the authors: ‘‘An Ex- 
amination of the Meat of Poultry Fattened by the French Process,” 
H. A. Mott, Jr., Ph. D.; “On the Formation of Anthraquinone 
under Peculiar Conditions,” L. H. Friedburg, Ph. D.; ‘“Some 
Lecture Experiments (with illustrations),” A. A. Breneman, S$. B.; 
*«« Azainine, a new dye,” J. H. Stebbins, Jr. 

The resignation of Mr. T. 8. Gladding was read and accepted. 

The Committee on Reorganization was discharged. 

The committee appointed in November, 1889, to canvass for 
papers for the JOURNAL was, on motion, instructed to report at 
the next meeting and file the report with the Secretary. 

The meeting was then adjourned. 

CHAS. F. McKENNA, 
Recording Secretary. 


\ 





* Withheld from publication temporarily, by the author. 














ON THE FORMATION OF ANTHRAQUINONE UNDER 
PECULIAR CONDITIONS. 


By L. H. Frrepsure, Pu. D. 








(Read before the AMERICAN CHEMICAL Society, Feby. 7, 1850.) 


Both the indophenin reaction, formerly used as a test for 
benzol!, and the phenanthraquinone reaction of Laubenheimer?, 
effected with toluol, have been shown by Victor Meyer® to be due, 
not to benzol and toluol, but to thiophene and methylthiophene 
respectively. The first suggestion of an experiment looking 
towards the isolation of tuiophene was the fact that some benzol, 
obtained by distillation of benzoic acid+ with lime, did not show 
the indophenin reaction®. This reaction consists in treating coal 
tar benzol with isatin and concentrated sulphuric acid, when deep 
blue indophenin C,,H,NOS results. 

But benzol and toluol, after proper treatment with concentrated 
sulphuric acid, will not show the indophenin or the phenanthra- 
quinone reaction respectively®. 

This latter reaction, also called the Laubenheimer reaction, was 
described by its discoverer in 1875 (oc. cit.) as follows : 

‘*A few drops of toluol are added to a dilute solution of 
*‘ phenanthraquinone in glacial acetic acid. The mixture is 
‘* cooled continually and drops of concentrated sulphuric acid are 
allowed to run into it. After a few minutes water is added. 
‘© A coloring substance is precipitated, which, on shaking with 


‘ 


" 


ether, dissolves with a beautiful purple tint.” 





’ A. von Baeyer, Ber. 12, 1311; 16, 1477; 18, 2637. 
? Ber. 8, 224. 

* Die Thiophengruppe ; Vieweg, 1888. 

* From urine, from resin or from toluol. 

5'V. Meyer, (loc. cit.) pp. 1 et seq. 

* Ber. 17, 1338. 
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ON THE FORMATION OF ANTHRAQUINONE. 


The indophenin reaction is caused by the presence of thiophene 
(C,H,8) which exists in all coal tar benzol, while correspondingly, 
the Laubenheimer reaction is occasioned by a-methylthiophene, 
alled a-thiotolene, C,H,S CH,, contained in all coal tar toluol. 
The pure thiophene and thiotolene show the two described reac- 
tions most distinctly. 

The analysis of the coloring matter prepared from phenanthra- 
quinone, a-thiotolene and conc. sulphuric acid, shows approxi- 
mately the formula, C,,H,,O8, so that V. Meyer! writes the 
following equation for the formation of this body, which is pre- 
cipitated in the shape of indigo blue flocks : 


C,,H,0, + 0,H,S =C,,H,,08 + H,0. 


It is a dark blue powder which, on pressure, assumes a copper 
lustre. It is easily soluble in alcohol, benzol, chloroform and 
carbon disulphide, but insoluble in water. Heated alone, it does 
not show any characteristic behavior. 

A remarkable result was shown, however, on combustion of the 
substance with lead chromate. At a comparatively low heat a 
yellow vapor was formed, which sublimed in the colder part of the 
tube (outside of the combustion furnace), in the shape of large 
golden yellow needles. ‘These were free from sulphur, did not 
give the phenanthraquinone reaction, showed on resublimation 
the melting point of 274°C. and exhibited every other property of 
anthraquinone. The characteristic reaction of Claus ? for anthra- 
quinone was also obtained and finally the body was transformed 
into alizarine. 

The phenanthraquinone that was used for the preparation of the 
above mentioned coloring substance had been newly prepared 


1 Die Thiophengruppe, p. 40. 

? Mix 1 mg. anthraquinone with some sodium amalgam, add absolute 
ether (free from alcohol) and shake. On now adding a few drops of water 
a red coloration ensues, which disappears again on shaking, in conse- 
quence of the admission of air. On adding absolute alcohol to the mix- 
ture of anthraquinone and sodium amalgam a green coloration sets in, 
disappearing on agitation with air. Both colors reappear on standing. 
(Claus, Ber. 10, 927.) \ 
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< 


from its pure bisulphite compound and did no¢ contain any 
anthraquinone. 

V. Meyer! says: ‘‘ It will be difficult to find an explanation for 
this peculiar pyrogenous reaction. It seems almost as if the 
methyl group of the thiotolene has to do with this formation of 
anthraquinone. The faci that the green coloring substance 
obtained from thiophene,* and phenanthraquinone under the 
same treatment did not lead to anthraquinone, favor this assump- 
tion. 

In the following pages I offer an explanation of this peculiar 
formation of anthraquinone, and I shall also propose some experi- 
ments which will decide whether my theory is right or not. A 
vareful study of V. Meyer’s work on thiophene and its derivatives 
and an extended acquaintance with the behavior of aromatic 
compounds, particularly of those formed by condensation from 
the fatty series, lead me to regard this explanation as highly 
probable. 

Before considering the main object of this paper, it may be well 
to glance briefly at the mode of preparation and the constitutional 
formula of thiophene, also to mention some of its properties. 
V. Meyer,* Volhard and Erdmann,‘ Paal,® also Paal and ‘Tafel, ° 
‘Tiemann and Haarmann,’ have contributed methods for the syn- 
thesis of thiophene. According to these researches® many sub- 





stances which contain the group ; C C as for instance, 


co oc 


succinic acid, pyro-tartaric acid, acetonyl-acetone, laevulinic acid, 








' Die Thiophengruppe, page 41. 

? See pp. 30 and 43 of this paper. 

3 Ber. 16, 2176. 

4 Tb. 18, 454. 

> Ib. 18, 367 and 2251. 

° Ib. 18, 456 and 688. 

7 Ib. 19, 1257. 

® V. Meyer, die Thiophengruppe, p. 249. 
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etc., when treated with phosphorus trisulphide,! yield thiophenes, 


a complex group O=* > **-*C being formed from the two CO 


‘ 


s 

groups. ‘The best synthetical preparation of thiophene, one of 
practical value, is that of Volhard and Erdmann (/oc. cit.), pub- 
lished in 1884. It consists in the treatment of sodium succinate 
with a double quantity of phosphorus trisulphide. ‘This method, 
which has since been improved, yields fifty per cent. of the theoreti- 
cal quantity. Thiophene thus prepared is sold at 130 marks per 
kilo. 

V. Meyer? gives a discussion of the structural formula of thio- 
phene, which leads him tocompare it to furfurane and pyrrol. 


Thiophene : Furfurane : Pyrrol : 
C—6 o—¢ é—o 

— nemnand =——=C 
Ps oy Y/, S v/) 


HC cH HC CH 


HC Nox 
; \7 ‘ug? 


' Which is not to be considered a real chemical combination, but a fused 





mixture of the components in the proportion of P, to S,. 
In order to understand this formation, we must assume that five mole- 
cules of sodium succinate would be acted upon by a mixture of 
PS, (very nearly 4P,S8,). 
Because one molecule of sodium succinate would have to lose O, and Nag, 
while one atom of sulphur would take the place of these. 
The reaction could then most simply be expressed : 
CH, —— COO Na 
5 ( | )+ PsSto 
CH, —— COO Na 


0 
The molecular weight of sodium succinate and of P,S, are very nearly 





5C,H,S + 4P,0, + 5Na,S. 





the same, being as 162 to 158. 

Since phosphoric anhydride cannot easily be supposed to exist under 
these conditions along with either sodium succinate or sodium sulphide, a 
more complicated reaction will take place, leading to sulphur compounds 
higher than thiophene. To avoid this may be the reason for the practical 
prescription of using 24g times the amount of P, §,, indicated by the 
equation. ‘ L. H. F. 

* Die Thiophengruppe, p. 30, et seq. 
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To facilitate the study of the substituted thiophenes, he uses the 


B 
abbreviated formule: & on 
8 


Thus the methyl thiophene above mentioned as a-methylthio- 


phene or a-thiotolene, has the constitution: CH 
ne 
8 


while the corresponding thiophenaldehyde, which will be referred 


to later, would be: < OH 
oulc F Pu 


The properties of thiophene are the following : It is a colorless, 
clear liquid, boiling at 84° C. (Benzol boils at 80.5°C.) It hasa 
feeble and not very characteristic odor. It is not miscible with 
water. It does not solidify in a mixture of ice and salt. Concen- 
trated sulphuric acid dissolves it in the cold with dark brown 
coloration ; later the mixture evolves hydrogen sulphide, then 
sulphur dioxide, finally the mass thickens, and when water is 
added a thick, gray, amorphous precipitate is formed, which is 
insoluble in all liquids. ‘The reaction between thiophene, isatin 
and cone. sulphuric acid, forming by condensation, according to 
A. v. Baeyer (doc. cit.), the beautifully blue dyestuff indophenin, is 
the most delicate reaction, indicating the presence of the smallest 
traces of thiophene. According to A. v. Baeyer, the reaction takes 
place thus : 

Indophenin. 

[C,H,;NO, + C,H,8] — H,O = C,,H,NOS. 

Thiophene and phenanthraquinone show the Laubenheimer re- 
action, when e¢her is replaced by chloroform, the dye formed dis- 
solving in the latter with deep emerald green color. ! 


1V. Meyer, die Thiophengruppe, pp. 24 and 25. See also pp, 28 and 43. 


of this paper. 
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Thiophene is not attacked when distilled over metallic sodium. 
In physiological action it differs from benzol.' 

Approaching now the main object of our discussion, which is, to 
explain the formation of anthraquinone from the dye C,,H,.,08,? 
when this latter is heated with lead chromate, we find, « priort, 
three possible cases of decomposition. 

I.—The anthraquinone is exclusively formed out of the phenan- 
thraquinone residue, by rearrangement of the atoms within the 
molecule and oxidation. 

II.—Both, the phenanthraquinone residue and the thiotolene 
residue participate in building up anthraquinone. 

III.—The thiotolene residue only is transformed into anthraqui- 
none, being at first and intermediately oxidized to thiophene 
aldehyde. 

I shall only consider the third case; which also implies the for- 
mation of anthraquinone out of a-methylthiophene. 

The following two equations express the supposed formation : 


1. [83C,H,S]+ [60] minus[CO, + 3H,S+ 2H,0]= 
C,,H,O,. Anthraquinone 
2. [8C,H,OS] minus [COS + 2H,S]=—C,,H,0,. 

In constructing these two equations I have, of course, recog- 
nized the fact that we do not find a whole molecule of methylthio- 
phene in the blue dye obtained from phenanthraquinone plus 
methylthiophene minus water, but probably the residue C,H,8 
very closely linked to one oxygen atom, which binds the carbon 
of the methyl group to the phenanthraquinone, while a second 
yalency of this same carbon atom is directly linked to the phenan- 
thraquinone residue, according to the following formula : 


Cu He.:0 
Nt 
Py. ~G.H, 
2 





* Die Thiophengruppe, P- 26; and A. Heffter, Archiv fiir die .gesammte 
Physiologie, 39, 420. 
2 From a-thiotolene, phenanthraquinone and conc. sulphuric acid. 
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The splitting off of thiophene aldehyde is then indicated by the 
dotted line. 

Further, it will be shown how anthraquinone may be formed 
from thiophenaldehyde, transitorily existing in our reaction as the 
formula indicates. I will only point out here, that simultaneously 
with sucha formation, the phenanthrene residue C,,H, also might 
suffer a rearrangement of its nucleus and then be oxidized by the 
lead chromate to anthraquinone, so that a formation of this latter 
might take place according to case III. and case I. together. 

But the main interest being attached to case III., since it shows 
the possibility of a transition from a thiophene derivative to an 
anthracene derivative, I will consider it exclusively. 

Let us then look at the inner mechanism, as indicated by 
equation 2. ; 

To this end I arrange on the paper the formule! of three thio- 
phenaldehyde molecules in such a manner that the supposed for- 
mation of anthraquinone may be more easily foreseen. 





i FIG. 1 
{ * 

H . H 
Z| ( am os 
HC '( HC \ Cc CH 
ae i 

8 * s 

| H NS My, 
HC Log aa Py CH 
.. i a 
( \ 
| we hic 
CoH! 8 
| 


1 Ladenburg, Theorie der-aromatischen Verbindungen (Vieweg, 1876), 
page 23, says: In modern chemistry the formula of a substance is an ex- 
pression which gives not only an account of the composition and the true 
molecular weight of that substance, but which also indicates a definite 
view of the manner in which the atoms, forming that molecule, are linked 
together. 
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We may now remove from these three molecules of thiophenal- 
dehyde, two of hydrogen sulphide and one molecule of carbon oxy- 
sulphide in the following manner : 





FIG. 2 
H A 
H'cO C 
] Hic . al Nox 
s mw 8 Bee ee 
HC Cc | ae New 





NX Yo On s H 
can 


The remaining residues, in which the unsaturated valencies are 
indicated by dotted lines, would then face each other thus : 


FIG. 
2 aa 2 
fi ee 
. | : | L. 
\; Ngo ‘Non | 

' 


Now in order to do justice, in a manner, to Kekulé’s repeatedly 
expressed demand! (‘‘in imagining the construction of such for- 





? See page 35 of this paper, foot note. 
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‘** mule, care should be taken to unite as far as possible those carbon 
‘‘ atoms with each other, which fogether have furnished the ele- 
‘ments for the eliminated compounds,”’) we may mutually 
saturate the free valencies as indicated in Fig. 3, in the 











manner shown in Fig. 4. Maintaining the sequence of num- 
FIG. 4 
H 
H : 
co C 
Cc 
tare 13 7 ox 
“| 2 Ms | ; * 10 | 
5 7 11 : 
HC,* .c Cc cH 
~\ 4 eo. an aN ine 
Cc oie Cc Oo Cc eae we 
: << H : 
H A Pa 


bers of the carbon atoms, this Fig. 4, as will be easily seen, 
is a phenanthraquinone, as shown in Fig. 5. It is not 


FIG.5 


HC, 1 12 | 
a. . |_| . ua 
\“ YS 
14 is Jf 
C=C 
ee 


necessary at this point to give a correct picture of anthraquinone, 
this will be done later. I restrict myself here to showing merely 
that a similar ring can easily be formed out of thiophenaldehyde. 
The forms which would correspond to equation 1, are quite 
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analogous to the ones given just now, only we have to start from 
methylthiophene under oxidizing conditions. In relation to the 
arbitrary abstraction of H,S and of COS, we must not forget that 
we work in the presence of lead and of available oxygen, and 
that I only assume, that the e/ements which can form those two 
compounds are taken away, so as to form finally water, carbon 
dioxide and lead sulphate. 

The decisive experiment which I propose, is to conduct thio- 
phenaldehyde (or methylthiophene) over fused lead or lead oxide, 
at a gentile heat, perhaps also over mercuric oxide, and only if that 
experiment should not produce anthraquinone, to take lead 
chromate. 

But here I must suggest an important consideration. 

Intermediate products have always been of great weight -in the 
study of the formation of aromatic nuclei. I merely instance 
phorone and mesityloxide in the formation of mesitylene from 
acetone, as one example.! [ have thought, that it might lead 
more easily to the point, if the possibility of formation of inter- 
mediate products were considered also in this case. One such 
product for example, could be formed from fwo molecules of 
thiophenaldehyde, from which the elements of one mol. H*®S and 
of one mol. COS would be eliminated. Fig. 6 indicates, in a 





Mesityloxide 


1 Two mols. of acetone minus one mol. of water = C.H..O 
6 10 
HHH HHH HH HH 
C C Cc C 
| | | | 
CO CO == C CO 
| | | 
Gg c c © 
H. H, H, H, 


One mol. of mesityloxide plus one mol. of acetone minus one mol. of 


Phorone ‘i ; 
water = 7 (see also Kekulé, Ber. 2, 368). 
C,H,,0 


HH HH HHH HH H HH 
C C C ce “27e Ze 
| | ce £4 
C CO CO = e C CO 
| le | | 
C C C C d y 
H, H, H, H, H, Hs 
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manner perfectly analogous to that of Fig. 2 how this elimina- 
tion might be supposed to take effect. 


FIG.6 
H 
Cc 
a 
| gi" 
HC CH 





ew7eerreaanere 
‘ . 


The remaining residues are shown in Fig. 7 with the free 
valencies indicated by dotted lines, while in Fig. 8 those val- 
encies are mutually saturated : 


FIG. 7 FIG. 8 








H H 

Bo: a e 
Cor fre 
| 
HC C CH HC Cc CH 








Mesitylene 


One mol. of Phoroné minus one mol. of water =C,H,(CH,), 

HH H HH H H 

C C C +C C C 

r T? jem | | ~ | 

C Cc~ Qe o= C ae 
| | | | | | 

C C C C C C 
HB, H. H, nie H, H, 


[Note.—In the last three equations (footnotes pp. 35 and 36) symbols in 
faced type show atoms eliminated. The daggers mark the two carbon 
atoms joined to one another by a single bond. ] 
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Such an intermediate body would be of the highest interest. 
As a comparison for it we may look to the also hypothetical 





FIG.9 
H 
Cc 
HC be CH 
indonaphthene : 1 | | | 
HO Cc CH 
be ale 
H H, 


We might call this new hypothetical substance ketonaphthene, 
indicating the presence of a ketonic group (CO). ‘There are two 
other compounds which are very properly drawn into this com- 
parison, the one is the hypothetical thionaphthene of V. Meyer:* 


FIG. 12 
H 


Cc 
No 
| | J 





the other, a substance prepared by A. W. Hofmann 3 (called by V. 
* Derivatives of these hypothetical bodies have been prepared; see W. 
Roser, Ber. 20, 1574; also 16, 926; 1041 ; 2261; 18, 190; further, A. v. Baeyer 
and W. H. Perkin, Jr., Ber. 17, 125; see likewise Perkin, Ber. 16, 208, 
1787, 2136. 
* Thiophengruppe, p. 252. 
* Ber. 18, 224. 








38 ON THE FORMATION OF ANTHRAQUINONE. 


Meyer a quinoline of the thiophene series, and by Hofmann, ’— 
who places it parallel with the thiophene group, and who has pre- 
pared quite a number of derivatives—methenylamidophenylmer- 
captan) which has this constitution : 


FIG. 12 H 


Ty, RO 





H FIG. 13 
aon 
Also tl oT | i 
AISO 1e Cumarone 


Sw 


and derivatives of the same, as, for instance Hantzsch’s* oxymethy] 


FIG. 14 H 





C.C H, 
may be men- 


HC C 


cumarone: | | 
oc Cc CH 
SAN, 
H 


1Ber., 12, 1127; 18, 9; 12, 1128; 19, 1811; 20, 1790; 20, 2257; 12, 


air J 





1129, ete., ete. 
2 Beilstein, Handbuch d. org. Chemie, 1888, v. 3, 442. 


® Ber. 19, 2929. 
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tioned here'. Altogether the existence of the intermediate 
product, to which our investigation has brought us, and which I 
have proposed to call hetonaphthene, can be looked upon as possible. 
Such a substance may yet be prepared, and when prepared it will 
not stand alone. 

It is now but one step to show how, by way of this intermediate 
product, anthraquinone may be finally produced from thiophen- 
aldehyde. 

Let us suppose that the so formed ketonaphthene is acted upon 
(under the given conditions) by one mol. of thiophenaldehyde 
and that the elements of one mol. of H,S are expelled in conse- 
quence. We would, on the same principle as in former diagrams, 
arrive at the three formule : 





- On FIG, 15 
C Cc 
HC ———— 7. . a [Nox 
T t Goel 
os \; i 
\; yy, 
H 
H 
C 
ya 
' Of course also the indol: HC C — CH 
_ C CH and 
we 
Cc NH 
H 
q 
C 


the hydrindonaphthene : 
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FIG. 16 








Y inv as oa _- 
a a a 
7 sz gle 

i FIG. 17 
a (crit. 
Y io i f = 
Gwe 
a ed 


' In order to understand how this construction can lead to anthra- 
quinone we have to suppose that the two crossed valencies are 
ruptured, that consequently the hydrogen atom of the aldehydic 
group (COH) is more closely attracted by that carbon atom to 
which this group was linked, and that the two carbonyl groups 


1 This Fig. 17 would represent a substance which we might call 
benzophenealdehyde, an unknown compound isomeric with anthraquin- 
one, etc. But such ketone-aldehydes seem to be incapable of existence in 
the free state. So, for example, the aceto-acetic aldehyde, CH, —CO— 
CH, — COH, in reference to which see, Ber., 21, 1144. 
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(CO) enter into a union, peculiar to quinones. We thus arrive at 


FiG.1s 


anthraquinone : | | | | 


But much simpler yet we shall obtain this same figure of anthra- 
quinone if we assume that this is formed from two mols. of 
ketonaphthene : 

OY ae ‘ ee, 

2C,H,0 minus C,H,—C,,H,0,. 


This formation would be quite analogous to that of naphthalene 
from two mols. of benzol, or of anthracene from napthalene. 
The following formule demonstrate the supposed condensation : 


FI€.19 


As he 
| | T Le I | 


= = 


» A, * . “WA 


H 


H 





H 
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FIG. 20 


Qh 


H 
Cc 
Ps, —~« %,, 


+. .4 | 
Bf Nec” NS 


H 


Here then at least it is not required-to rearrange any bonds, 
which was necessary in the condensation of ketonaphthene plus 
thiophenaldehyde to form anthraquinone. 

I have supposed in the above that the blue dye formed from 
phenanthraquinone, methylthiophene and conc. H,SO, under 
elimination of water, permits the splitting off of thiophenaldehyde, 
which on its part can be supposed to form anthraquinone in two 
ways, as just demonstrated. An experiment should be performed, 
under carefully devised conditions, by means of which thiophen- 
aldehyde would really be obtained from that blue dye. This 
would be a good support for the theory which I have developed 
and would also be a highly interesting case of oxidation of 
methylthiophene by means of phenanthraquinone to thiophen- 
aldehyde. The preparation of this latter substance is not now an 
easy matter. Starting from thiophene, according to V. Meyer’, 
acetothienone® has first to be prepared by means of acetylchloride 
and aluminium chloride. From acetothienone the thienylglyoxylic 
acid’ is formed by means of oxidation inan alkaline permanganate 
solution ; finally the thienylglyoxylic acid is subjected, in portions 
of five grammes, to destructive distillation in a current of carbon 
dioxide, when thiophenaldehyde results. This substance (which 

* Die Thiophengruppe, pp. 155; 219 and 220; 151. 

*? C,H,S — CO— CH, . 


~ ’ the glyoxylic acid being HCO—COOH; 
3C,H,S— CO—COOH ph At . . ~ ‘ 
—s i or,(OH), HC — COOH. | 
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resembles benzaldehyde more closely than it does furfurol, even in 
possessing its odor) might, if the proposed experiment should 
prove a success, be prepared therefore in a simpler way. 








Benzaldehyde. Thiophenaldehyde. Furfurol. 
H 
fi Cc 
7 “A — HC CH HC CH 
| ! ! | al | Cc 
HC C.co c.cO 
Fi H \ ff H ‘ O i 
Cc 8 
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Finally I will state that, in the explanation offered above for the 
formation of anthraquinone from thiophenaldehyde, I have taken 
into full account the fact (also mentioned here’) that no anthra- 
quinone results from the treatment with lead chromate of the 
green coloring substance resulting from thiophene, phenanthra- 
quinoneand conc. H,SO, ; that, therefore, as V. Meyer, expressly 
remarks, (/oc. cit.), it seems to be the methyl group of methylthio- 
phene, which promotes the formation of anthraquinone. ‘The ex- 
periments by means of which I hope to sustain this theory will be 
performed soon, and I shall report on the same as early as possible. 


COLLEGE OF THE CITY OF NEW YORK, 
February 7, 1890. 


1 See pages 28 and 30 of this paper, 











AN EXAMINATION OF THE MEAT OF POULTRY 
FATTENED BY THE FRENCH PROCESS. 


By Pror. Henry A. Mort, Pu.D., LL.D. 








Having had occasion to examine the French Process for the 
Fattening of Poultry, it occurred to me that the result of my in- 
vestigation may prove of interest. 

By this process chickens, which have been accustomed to run at 
large and obtain such food as they can find, are placed in separate 
compartments and secured, the compartments being arranged on 
a large revolving table, with one tier above the other. 

The chickens are fed one at a time by the keeper, who rotates 
the table, thus bringing the chickens one after another in front of 
him. A tube having an appropriate nozzle is inserted in the 
mouth of .the chickens and passed into the throat, through which 
tube a definite amount of food is injected into the chicken’s crop 
(not into the stomach). At first, only a small quantity of food is 
thus fed to the chickens, but toward the end of three weeks, 
the time required for the fattening process, the quantity of food is 
increased. 

The food consists of 


iin awtiavesacss suKas .- 30.0 per cent. by volume. 
SN ea. cnn sw nen dan eae mo. 
Beckwhent meal.... .............-.. 26 6 
EEO L EE RE wus * 
Water (sufficient for the right con- 

| eee re ee “ae 


100.0 per cent. 
During the first week, on an average 70.5 c. c. (4.3 cu. in.) of 
this food is fed three times a day ; during the second week 93.4 
ce. c. (5.7 cu. in.) is fed ata time, and during the third and last 
week 129 c. c. (7.9 cu. in.) of food is fed three times daily. 
The establishment is always kept dark, but perfectly ventilated, 
the object being to produce whiter meat and prevent restlessness, 
which would arise if the chickens could observe their surroundings. 
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After fattening over 250 chickens by this process, I selected 
three for investigation ; I also secured in the market three Phila- 
uelphia and three Western chickens. I roasted, broiled and 
boiled one of each, with the following results: 











WEIGHT AFTER | WEIGHT AFTER | WEIGHT AFTER 
BEING PICKED. BEING DRESSED. BEING COOKED. 
CLASS OF CHICKEN. 


| pr Gms. _ /|Lbs.| Oz. 
| | 
| 


ar 
Gms. |Lbs.|Oz. Gms. 
a “ ee 


For Roasting. oe ae 





} 
2 |12 


Western chicken ____ -- 1577.3; 3 | 8 | 1247.1 | 793.5 | 

Philadelphia chicken -- | 1360.5) 3 | 0 | 1020.4 | 2 | 4| 680.1 | 1 8 

French fattened chicken} 1577.2) 3 | 8 | 1183.7 | 2 | 8} 680.1 1 8 
For Broiling. | | | 

Philadelphia chicken-__-_| 1024.4} 2 734.7 | 1 | 10) 566.8 1 4 

French fattened chicken | 1133.7) 2 | 852.6 | 1 y 


a 648.5 | 1 | 

For Boiling. | 

Western chicken... -. -- | 1360.5) 3 

Philadelphia chicken -- | 1473.8) 3 1020. 
3 


2 | 4| 7938.5 | 1 | 12 
1133. 


2 7 793.5 | 1 | 12 


4 

8 

0 | 1020. 

4 
French fattened chi¢ken | 1587.1) 8 
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| 
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| | 

| 2) 4| 734.7 11 | 10 




















| 
rai , Loss OF WEIGHT IN| TOTAL LOss IN i tag ag pond 
CLAss OF CHICKEN. COOKING. WEIGHT. | T oy 
For Roasting. 
Western chicken_--.-_- 36.37% 50.0% 57.57% 
Philadelphia chicken - - 30.56% 50.0% 64.57% 
French fattened chicken 40.00% 57.15% 64.18¢ 
For Broiling. 
Philadelphia chicken -- 23.08% 44.45% See 
French fattened chicken 23.34% 42.50% Stroy Sas 
For Boiling. 
Western chicken. __. _- 27.784 45.847 64.96% 
Philadelphia chicken . - 22.234 44,044 53.84¢ 
French fattened chicken 30.00% 50.0% 66.667 











The breast of the Western chicken when cooked was yellowish- 
white, tough, fibrous and stringy and difficult to masticate. 

The breast of the Philadelphia chicken was cream-white, ten- 
der, but stringy, at the same time was easily masticated. 

The breast of the French fattened chicken was pure white, 
homogeneous, not fibrous or stringy; very mellow, exceptionably 
tender, of fine delicate flavor and masticated without effort. 
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The meat on the second joint of the French fattened chicken 
was not so dark as the meat on the similar joint of the Western or 
Philadelphia chicken. It was found to be more juicy, possessed 
of more delicate flavor, and was more readily digested than either 
of the others. 

The percentage of fat in relation to the nitrogenous matter is 
less in the meat of poultry than in the meat from mammals, and 
hence chicken meat is not quite as readily digested. The blood 
also differs considerably, but as chicken meat contains three times 
as much phosphates as the flesh of mammals, and as phosphates 
contribute to the regeneration of the nervous system, it is super- 
ior in this particular. 

The ratio in which the nitrogen in food should exist as regards 
the carbon is as 1 to 16. There will then be generated by the oxi- 
dation of the carbon sufficient heat to maintain the normal tem- 
perature of the body during the time required for the digestion of 
the nitrogey-containing food. 

If we call the meat of the chicken (less the fat) the nitrogen- 
containing food, then the more nearly the percentage of fat (rep- 
resented by carbon) approaches the required ratio, the better will 
the normal temperature of the body be maintained during the 
process of digestion and the more easily will the meat be digested. 
If the breast of the chicken, devoid of fat, was eaten alone, 
whilst it would digest in time, the temperature of the body would 
be reduced and, if continued exclusively, would in a short time 
produce starvation and death. Just as the proportion of fat to 
the meat approaches the desired ratio, in the same proportion does 
it approach a more perfect food. 

It becomes necessary therefore to know the percentage of fat 
the meat of the chicken contains in each case, and I have made 
the following analysis to determine this factor. ; 

The breast of a Western, Philadelphia and French fattened 
chicken was taken before being cooked and submitted to analysis. 
As the raw meat is covered with a skin attached to which is the 
layer of fat, which on cooking permeates to a greater or less ex- 
tent the meat, and is to some extent retained next to the meat 
and eaten with the same, this layer was detached and analyzed. 
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From the Western Chicken, ----/3.01% of Fat was obtained. 
" Philadelphia Chicken, 10.7%  “ “e 
= French fattened “ 64.76% “ ea 


The difference in these results speak for themselves. It may, 
however, be well to remark that the French fattened chicken is 
enveloped by a layer of rich fat, which on partially melting in the 
process of cooking, permeates the meat, thus enhancing its value 
and at the same time furnishing a rich gravy, as the loss in 
weight in the first table clearly demonstrates. 

It is a well established fact that exercise is unfavorable to fatty 
deposits ; chickens that are allowed to run about do not become 
fat to the same extent as those confined at rest. 

The distinguished English physician, Dr: Pavy, says: ‘‘ The 
fattening of poultry for the table forms in some parts of the 
country an extensive branch of industry, and the improvements 
that are effected in the quality, equally as regards tenderness and 
flavor as size of the bird is exceedingly striking.” 

The art, therefore, of fattening chickens consists in keeping 
them at rest, and feeding them with an abundance of easily di- 
gestible and appropriate fattening food, and subjecting them to 
this process for about three weeks before killing them for edible 
purposes. Experiment has shown that if the chickens are kept 
four or five weeks they become feverish and sickly, but if the 
time does not exceed three weeks, the desired result is obtained. 

As the best food, care and attention is given to chickens when 
being fattened by the French process, it is no wonder that the 
flesh of such chickens, when cooked, is more tender, of more 
delicate flavor and more easily digested than the cooked flesh of 
chickens not so fed. 

It is thought by some that the artificial feeding of chickens by 
the French process is identical with the process employed to 
obtain ‘‘ foie gras” in the goose. This is an error, for in the 
case of the goose the process as given by Dr. Pavy is as follows : 
“Morning and evening, maize or Indian corn previously soaked 
in water, is crammed down the bird’s throat to repletion ; during 
the day it ‘ drinks and guzzles in the water before it,’ which con- 
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tains fragments of charcoal and salt. The liver of the goose is 
by this process increased in weight up to one to two pounds.” 

In the case of the French process for fattening chickens, the 
food given is ground meal, etc., mixed with the right proportion 
of milk and water, so as to facilitate digestion. In consequence 
of which, the chickens increase nearly forty per cent. in weight, 
the fat and meat being uniformly distributed over the body, and 
the liver not being enlarged at all as in the case of the goose. 





SOME LECTURE EXPERIMENTS. 





By A. A. BRENEMAN. 


1. The dissociation of soap by water. 

A well filtered alcoholic solution of soap containing a little 
phenolphthalein is poured carefully into a glass cylinder half 
filled with distilled water, which also contains phenolphthalein. 
The line of contact of the liquid is colored bright red, and, on care- 
fully stirring with a long rod, a pink flush is diffused through the 
mixed liquids. As both are free from color before contact the 
liberation of alkali by the water is plainly shown, and the theory 
of the action of soap is thus illustrated. The alcohol may be of 
fifty to eighty per cent., and should contain a large quantity of 
soap in solution. The cylinder is tilted at forty-five degrees in 
pouring in the soap solution so that the layers of liquid may be 
distinct. 

2. Dissociation of ammonium chloride by heat. 

The following experiment is easily performed and requires much 
less apparatus than such as require the separation of the dissociated 
constituents by diffusion through a porous cylinder. It depends 
simply upon the greater solubility of ammonia gas in water as com- 
pared with gaseous hydrochloric acid. 

Into a long necked, round bottomed Bohemian flask is put three 
to five grms. solid NH, Cl, and the flask is heated over a gas 
lamp (best a triple burner), until the solid has: nearly disap- 
peared and the bulb of the flask is filled with transparent gas. 
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A glass rod having a strip of moistened red litmus paper wound 
spirally around it for four inches of its length is then introduced 
as far as the bulb. On withdrawing it after ten seconds the paper 
will be entirely blue and, if still moist, will then turn red on 
quickly exposing it to the fumes issuing from the mouth of the 
flask. 

After cooling, the residual NH, Cl may be dissolved in water and 
tested with litmus to show its faintly acid reaction. Ordinary sub- 
limed NH, Cl is faintly acid, but a sample purified by solution 
and recrystallization will be so nearly neutral that the greater 
acidity of the sample from the flask will be quite apparent. If, dur- 
ing the heating of the flask, a thick dry rod, previously cooled 
by ice or ether, be inserted into the transparent gases of the heated 
flask, heavy clouds of NH Cl are produced. 

3. Opaque soap bubbles for many forms of gas experiment. 

Two flasks, arranged like gas-washing bottles and tied together 
so as to be handled 4s one, are filled to the depth of 1.5 c. c. with 
strong NH, and HNO, respectively. The long tube of each bottle 
reaches to within one cm. of the surface of the liquid but does not 
touch it ; the short tube ends just below the stopper in each bottle. 
On forcing any gas first through the long tube into the bottle con- 
taing HNO, and from that through the connecting tube against 
the surface of the NH, solution in the other flask, dense, white 
fumes of NH, NO, are produced and bubbles may be blown with the 
gas from the second bottle. Nitric acid is preferable to H Cl as 
fumes of NH, Cl soon choke the exit tube, while NH, NO, is 
deliquescent in presence of moist NH, gas. Also, the gas must pass 
last through the NH, bottle as otherwise nitric acid fumes will be 
in excess in the mixture, and the soap will be decomposed, pre- 
venting formation of bubbles. Such bubbles are more readily 
visible by daylight or gaslight and much more satisfactory for use 
before large audiences. The quantity of vapor added is too trifling 
to affect the density of the gas, and the properties of weight, com- 
bustibility, etc., may be illustrated as usual. With CO,, however, 
the rapid formation of ammonium carbonate in the second bottle 
necessitates a little practice in manipulating the apparatus. 
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Abstracts of American Patents Relating to Chemistry. 


(From the U. S. Patent Office Gazette.) 


Issued February 11th, 1890. 


420,945.—Process of reducing metallic oxides to the metallic state. L. 
G. Laureau. 

The process consists in mixing hydrocarbon gas with air in such propor- 
tion that the oxygen of the air will transform the carbon of the hydrocar- 
bon into carbon monoxide, subjecting the mixture to the temperature of 
combination of oxygen and carbon and such higher temperature as the 
ore reduction calls for, and injecting the carbon monoxide, hydrogen and 
nitrogen thus formed into the mass of ore. 

421,009.—Method of etching and oxidizing gold plated silverware. G. 
Myrick and W. Roller. 

421 010.—Method of etching gold plated silverware. G. Myrick and W. 
Roller. 

421,029,— Apparatus for distilling wood. E. Koch. 

421,081.—Process of extracting silver from copper ores, mattes and 
other copper products. R. Pearce. 

The finely pulverized ore or matte is mixed with two per cent. of sodium 
or potassium sulphate, and the mixture is roasted, after which the silver 
sulphate is obtained by leaching with hot water. 

421,046.—Process of refining copper. J. Garnier. 

Copper ores, desulphurized by subjecting them, in the presence of carbon, 
to fusion in a basic lined furnace in the presence of basic slag, the basic 
slag used being composed of about seventy per cent. of base and thirty 
per cent. of silica. 

421,049.—Sulphonating rosaniline. E. D. Kendall. 

Rosaniline is heated dry with sodium or potassium bisulphate. 

421,058.—Drying apparatus. C. Sentz. 

421,076.—Binary fluid. G.H. Holgate. 

Consists of a liquefied mixture of anhydrous sulphu dioxide and carbon 
dioxide. 
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421,093.—Oil Filter. C. G. Bryant. 

421,161.—Method of lining metallic vessels with lead. T. B. Burgess. 

421,163.—Vacuum evaporator. W. H. Collings. 

421,172.—Compound plaster. T. Jones. 

Consists of lime, silica, gypsum and potassium bicarbonate. 

421,201.—Sulphur burner. S. Smith. 

421 ,223.—Detergent. C. P. Andersen. 

Consists of a decoction of quillaia bark with soap, haematin, and potas- 
sium bicarbonate. 

421,229.—Composition of Paint. N. A. Bibikov. 

Consists of sodium silicate, potash, pulverized mica and lime. 

421,238.—Filter. A. L. Bush and W. C. Clark. 

421,299.— Art of manufacturing coke. H. Mueller. 

421,360.—Composition for paint. D. 8S. Robinson. 

Consists of pulverized slate, rosin, crude hydrocarbon oil, linseed oil 
and Japan drier. ‘ 

Issued February 18th, 1890. 

421,431.—Process of producing caramel malt. L. Ramsel. 

421,503.—Filtering press. D. Licht. 

421,521—Filter. J. Seabrooks. 

421,564.—Stove polish. B. C. Frobisher. 

Consists of water, sodium silicate, crude plumbago, glycerin and man- 
ganese dioxide. 

421,583.—Coke oven. I. N. Knapp. 

421,640.—Blue azo dye. A. Weinberg. 

Is prepared by first combining diazo compounds with the oxy-ethers of 
alphanaphthylamine or their sulpho acids, forming as intermediate pro- 
ducts the sulpho acids of compounds of the general formula : 

R;—N=NC,, H; (OR) NH,, (where R, NH, stands for the aromatic 
amido compound, R for the alkyl group), and afterward diazotizing these 
basic compounds and reacting with the diazo-azo derivatives upon amines 
or phenols. 

421,662.—Explosive compound. B. Broncs. 

Consists of a double salt of sodium picrate with other picrates, potassium 
nitrate, saccharine matter, a gummy or resinous substance and soot. 

421,753.— Explosive compound. H. Orth. 

Consists of the double picrate of sodium and barium or lead, combined 
with nitrated naphthalin. 

421,830.—Preparation of flour from curd of milk. W. Gerbel. 

421,847.—Mordant. C. Wachendorff. 


Consists of chromium chloride. 
W. R. 








